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(57) ABSTRACT

A photosensitive-body cartridge includes a photosensitive
body, a cleaning roller, a primary electrode and a guide. The
photosensitive body is configured to rotate together with a
first rotational shaft extending in a first direction. The clean-
ing roller is configured to rotate together with a second rota-
tional shaft parallel to the first rotational shaft and opposes the
photosensitive body in a second direction perpendicular to the
first direction. The primary electrode contacts one end of the
second rotational shaft and is configured to supply power
inputted from an external electrode to the cleaning roller. The
guide is configured to guide the primary electrode to move in
a third direction perpendicular to the first direction and inter-
secting the second direction.
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1
PHOTOSENSITIVE-BODY CARTRIDGE
PROVIDED WITH ELECTRODE FOR
SUPPLYING POWER TO CLEANING
ROLLER

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority from Japanese Patent
Application No. 2014-071833 filed Mar. 31, 2014. The entire
content of the priority application is incorporated herein by
reference.

TECHNICAL FIELD

The present invention relates to a photosensitive-body car-
tridge used in an image forming apparatus that employs an
electrophotographic system.

BACKGROUND

There is known in the art a photosensitive-body cartridge
that is mountable in an image forming apparatus. The photo-
sensitive-body cartridge includes a photosensitive drum, and
a cleaning roller for cleaning a surface of the photosensitive
drum.

One photosensitive-body cartridge that has been proposed
also includes an electrode capable of following slight move-
ment of the cleaning roller, which moves in response to rota-
tion of the photosensitive drum, in order to absorb this slight
movement (see Japanese Patent Application Publication No.
2013-054057, for example).

SUMMARY

However, when the cleaning roller in the conventional
photosensitive-body cartridge described above moves
slightly relative to the photosensitive drum, the electrode
follows the movement of the cleaning roller in the same
direction. Consequently, the electrode slides against a main-
body electrode in the direction that the cleaning roller moves
relative to the photosensitive drum, making the supply of
power to the electrode less stable.

In view of the foregoing, it is an object of the present
invention to provide a photosensitive-body cartridge capable
of stably and reliably supplying power to a cleaning roller.

In order to attain the above and other objects, there is
provided a photosensitive-body cartridge that may include a
photosensitive body, a cleaning roller, a primary electrode
and a guide. The photosensitive body has a first rotational
shaft extending in a first direction and is configured to rotate
together with the first rotational shaft. The cleaning roller has
a second rotational shaft parallel to the first rotational shaft
and is configured to rotate together with the second rotational
shaft, the cleaning roller opposing the photosensitive body in
a second direction perpendicular to the first direction, the
second rotational shaft having one end in the first direction.
The primary electrode contacts the one end of the second
rotational shaft and is configured to supply power inputted
from an external electrode to the cleaning roller. The guide is
configured to guide the primary electrode to move in a third
direction perpendicular to the first direction and intersecting
the second direction.

According to another aspect of the present invention, there
is provided a drum cartridge that may include: a photosensi-
tive drum extending in an extending direction; a first cleaning
roller; a primary electrode; and a guide. The first cleaning
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2

roller has a first shaft extending in the extending direction, the
first cleaning roller being movable between a contacting state
where the first cleaning roller contacts the photosensitive
drum and a separating state where the first cleaning roller is
spaced apart from the photosensitive drum. The primary elec-
trode is mounted on an end portion of the first shaft in the
extending direction, the primary electrode being movable
between a first position at which the first cleaning roller is in
the contacting state and a second position at which the first
cleaning roller is in the separating state. The guide is config-
ured to guide movement of the primary electrode between the
first position and the second position.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1is a central cross-sectional view of a drum cartridge
according to an embodiment of the invention, the drum car-
tridge including a base frame and a cover frame;

FIG. 2 is acentral cross-sectional view of an image forming
apparatus that accommodates the drum cartridge according to
the embodiment shown in FIG. 1;

FIG. 3 is a perspective view of the drum cartridge accord-
ing to the embodiment when viewed from a point leftward
and rearward thereof;

FIG. 4A is a right side view of a rear portion of the drum
cartridge according to the embodiment shown in FIG. 1,
wherein a separation lever is in a first position;

FIG. 4B is a side cross-sectional view of the rear portion of
the drum cartridge according to the embodiment shown in
FIG. 1, wherein the separation lever is in the first position;

FIG. 5A is a right side view of the rear portion of the drum
cartridge according to the embodiment shown in FIG. 1,
wherein the separation lever is in a second position;

FIG. 5B is a side cross-sectional view of the rear portion of
the drum cartridge according to the embodiment shown in
FIG. 1, wherein the separation lever is in the second position;

FIG. 6 is a cross-sectional view of the drum cartridge
according to the embodiment taken along a plane A-A shown
in FIG. 4A;

FIG.7Ais aperspective view of the drum cartridge accord-
ing to the embodiment when viewed from a point rightward
and frontward thereof, wherein the cover frame is removed;

FIG. 7B is a cross-sectional view of the drum cartridge
according to the embodiment taken along a plane passing
both centers of a primary roller and a secondary roller accord-
ing to the embodiment shown in FIG. 7A, wherein the base
frame is omitted for explanatory purpose;

FIG. 8A is a perspective view of the primary electrode and
the secondary electrode shown in FIG. 7A when viewed from
a point rightward and rearward thereof;,

FIG. 8B is a perspective view of the primary electrode and
the secondary electrode shown in FIG. 7A when viewed from
a point leftward and frontward thereof;

FIG. 9 is an exploded perspective view of a drive unit
according to the embodiment shown in FIG. 3 when viewed
from a point leftward and upward thereof;

FIG. 10 is an exploded perspective view of the drive unit
according to the embodiment shown in FIG. 3 when viewed
from a point rightward and rearward thereof, wherein the
drum frame is omitted for explanatory purpose;

FIG. 11A is a sectional side view of the drive unit according
to the embodiment shown in FIG. 3 when viewed from a point
rightward thereof;

FIG. 11B is a top view showing a drive transmission
mechanism of the drive unit according to the embodiment
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shown in FIG. 11 A, wherein the drum frame and a gear holder
are omitted for explanatory purpose;

FIG. 12 is a perspective view of the drum cartridge accord-
ing to the embodiment shown in FIG. 1 when viewed from a
point leftward and rearward thereof;

FIG. 13A is an explanatory view explaining how the drum
cartridge according to the embodiment shown in FIG. 1 is
mounted in an apparatus body of the image forming appara-
tus, wherein the drum cartridge is in an initial state of being
mounted into the apparatus body;

FIG. 13B is an explanatory view explaining how the drum
cartridge according to the embodiment shown in FIG. 1 is
mounted in the apparatus body of the image forming appara-
tus after the state of FIG. 13 A, wherein the drum cartridge is
in its mid-course of being mounted into the apparatus body;

FIG. 14A is an explanatory view explaining how the drum
cartridge according to the embodiment shown in FIG. 1 is
mounted in the apparatus body of the image forming appara-
tus after the state of FIG. 13B, wherein the drum cartridge is
still in its mid-course of being mounted into the apparatus
body; and

FIG. 14B is an explanatory view explaining how the drum
cartridge according to the embodiment shown in FIG. 1 is
mounted in the apparatus body of the image forming appara-
tus after the state of FIG. 14A, wherein the drum cartridge is
in a complete mounted state.

DETAILED DESCRIPTION

1. Overview of a Drum Cartridge

A drum cartridge 1 according to an embodiment of the
invention will be described with reference to FIGS. 1 through
12.

As shown in FIG. 1, the drum cartridge 1 as an example of
a photosensitive-body cartridge of the invention has a frame-
like structure with a closed bottom and is generally rectangu-
lar in a plan view. The drum cartridge 1 includes a photosen-
sitive drum 2 as an example of a photosensitive body of the
invention, a scorotron charger 3, a transfer roller 4, and a
cleaning unit 5.

In the following description, when giving directions
related to the drum cartridge 1, the side of the drum cartridge
1 in which the photosensitive drum 2 is provided will be
called the “rear,” while the opposite side of the drum cartridge
1 will be called the “front.” Left and right sides of the drum
cartridge 1 will be defined based on the perspective of a user
facing the front of the drum cartridge 1. Directional arrows
have also been provided in the drawings for reference.

The photosensitive drum 2 has a general cylindrical shape
with its axis aligned in a left-right direction. The left-right
direction is an example of a first direction. The photosensitive
drum 2 is rotatably supported in a rear end portion of the drum
cartridge 1.

The scorotron charger 3 is disposed above the photosensi-
tive drum 2 but is separated therefrom.

The transfer roller 4 is disposed beneath the photosensitive
drum 2 such that a top surface of the transfer roller 4 is in
contact with a bottom surface of the photosensitive drum 2.

The cleaning unit 5 is disposed on the rear side of the
photosensitive drum 2. The cleaning unit 5 is provided with a
primary roller 6, a secondary roller 7, a sponge scraper 8, and
a collection unit 9. The primary roller 6 is an example of a
cleaning roller and a first cleaning roller in the invention. The
secondary roller 7 is an example of a second cleaning member
and a second cleaning roller in the invention.
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The primary roller 6 is disposed diagonally upward and
rearward of the photosensitive drum 2 and is in contact with
an upper-rear surface of the same.

The secondary roller 7 is disposed on the upper-rear side of
the primary roller 6 and is in contact with an upper-rear
surface of the same.

The direction extending from the lower front to the upper
rear (the direction in which the primary roller 6 and secondary
roller 7 oppose the photosensitive drum 2) is an example of a
second direction.

The sponge scraper 8 is disposed above the secondary
roller 7 and is in contact with a top surface of the same.

The collection unit 9 has a box-like shape that is open on
the upper-front side. The collection unit 9 is disposed beneath
the secondary roller 7.

2. Mode of Use for the Drum Cartridge

As shown in FIG. 2, the drum cartridge 1 is used when
mounted in an image forming apparatus 11.

The image forming apparatus 11 is a monochromatic
printer having an electrophotographic system. The image
forming apparatus 11 includes an apparatus body 12 as an
example of an apparatus body in the invention, a process
cartridge 13, a scanning unit 14, and a fixing unit 15.

The apparatus body 12 has a box-like shape. The apparatus
body 12 includes an access opening 16, a front cover 17, a
paper tray 18, and a discharge tray 19.

The access opening 16 is formed in a front end portion of
the apparatus body 12. The access opening 16 provides com-
munication between the interior and exterior of the apparatus
body 12 and allows the process cartridge 13 to pass there-
through.

The front cover 17 is also provided on the front end portion
of the apparatus body 12. The front cover 17 has a general
plate shape and extends vertically when in its closed position.
The front cover 17 is supported on a front wall of the appa-
ratus body 12 and is capable of pivoting about its bottom
edge. The front cover 17 can open and close over the access
opening 16.

The paper tray 18 is disposed in a bottom portion of the
apparatus body 12. The paper tray 18 is configured to accom-
modate sheets P of paper.

The discharge tray 19 is provided in the front half of the top
wall of the apparatus body 12. The discharge tray 19 is
recessed downward relative to a top surface of the apparatus
body 12 in order to receive sheets P.

The process cartridge 13 is accommodated in the approxi-
mate vertical center of the apparatus body 12. The process
cartridge 13 can be mounted in and removed from the appa-
ratus body 12 through the access opening 16. The process
cartridge 13 includes the drum cartridge 1 described above,
and a developing cartridge 20.

The developing cartridge 20 is mounted in the drum car-
tridge 1 at a position frontward of the photosensitive drum 2.
The developing cartridge 20 includes a developing roller 21,
a supply roller 22, a thickness-regulating blade 23, and a
toner-accommodating section 24.

The developing roller 21 is rotatably supported in a rear
end portion of the developing cartridge 20. The developing
roller 21 has a general columnar shape and is oriented with its
axis aligned in the left-right direction. The developing roller
21 is in contact with a front surface of the photosensitive drum
2.

The supply roller 22 is disposed on the lower-front side of
the developing roller 21. The supply roller 22 has a general
columnar shape and is rotatably supported in the developing
cartridge 20 with its axis extending along the left-right direc-
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tion. The supply roller 22 is in contact with a lower-front
surface of the developing roller 21.

The thickness-regulating blade 23 is disposed on the upper-
front side of the developing roller 21. The thickness-regulat-
ing blade 23 contacts a front surface of the developing roller
21.

The toner-accommodating section 24 is formed in the
developing cartridge 20 to the front of the supply roller 22 and
thickness-regulating blade 23. The toner-accommodating
section 24 functions to accommodate toner.

The scanning unit 14 is disposed in the apparatus body 12
above the process cartridge 13. The scanning unit 14 func-
tions to irradiate a laser beam toward the photosensitive drum
2 based on image data.

The fixing unit 15 is disposed in the apparatus body 12 to
the rear of the process cartridge 13. The fixing unit 15
includes a heating roller 26, and a pressure roller 27 that
contacts a lower-rear surface of the heating roller 26 with
pressure.

When the image forming apparatus 11 begins an image-
forming operation, the scorotron charger 3 applies a uniform
charge to the surface of the photosensitive drum 2. Next, the
scanning unit 14 exposes the surface of the photosensitive
drum 2, forming an electrostatic latent image on the surface of
the photosensitive drum 2 based on image data.

The supply roller 22 supplies toner from the toner-accom-
modating section 24 onto the developing roller 21. At this
time, the toner is positively tribocharged between the devel-
oping roller 21 and supply roller 22 so that the developing
roller 21 carries the charged toner. The thickness-regulating
blade 23 regulates the toner carried on the surface of the
developing roller 21 at a uniform thickness.

The toner carried on the developing roller 21 is then sup-
plied to the electrostatic latent image formed on the surface of
the photosensitive drum 2. As a result, the photosensitive
drum 2 carries a toner image on its surface.

Inthe meantime, various rollers in the image forming appa-
ratus 11 rotate to feed sheets P from the paper tray 18 and to
supply the sheets P one at a time and at a prescribed timing to
a position between the photosensitive drum 2 and transfer
roller 4. As each sheet P passes between the photosensitive
drum 2 and transfer roller 4, the toner image carried on the
surface of the photosensitive drum 2 is transferred onto the
sheet P.

The sheet P subsequently passes between the heating roller
26 and pressure roller 27 in the fixing unit 15. The heating
roller 26 and pressure roller 27 apply heat and pressure to the
sheet P, thermally fixing the toner image to the sheet P. Sub-
sequently, various rollers in the image forming apparatus 11
rotate to discharge the sheet P into the discharge tray 19.

The primary roller 6 and secondary roller 7 are positively
charged to a higher potential than the surface potential of the
photosensitive drum 2. More specifically, the secondary roller
7 is positively charged to a higher potential than the primary
roller 6.

The primary roller 6 collects any paper dust deposited on
the photosensitive drum 2 when coming into contact there-
with. In other words, the primary roller 6 functions to clean
the surface of the photosensitive drum 2. The paper dust
collected on the primary roller 6 is subsequently attracted to
the secondary roller 7 when coming into contact therewith.
Next, the sponge scraper 8 scrapes the paper dust off the
secondary roller 7, and the paper dust is collected in the
collection unit 9.

3. Detailed Structure of the Drum Cartridge

As shown in FIGS. 1 and 3, the drum cartridge 1 includes
a drum frame 31 as an example of a cartridge frame in the
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6

invention, and a drive unit 32, in addition to the photosensitive
drum 2, scorotron charger 3, transfer roller 4, and cleaning
unit 5 described above.

(1) Drum Frame

As shown in FIG. 3, the drum frame 31 includes a base
frame 35 as an example of a first frame in the invention, and
a cover frame 36 as an example of a second frame.

The base frame 35 has a frame-like structure that is closed
on the bottom and is generally rectangular in a plan view. The
base frame 35 is formed of a resin material, such as polysty-
rene (PS). The base frame 35 integrally includes a right base
wall 38, a left base wall 39, a bottom base wall 40, a rear base
wall 41, and a front base wall 42.

The right base wall 38 has a plate-like structure that is
generally L-shaped in a side view. The right base wall 38
includes a rear right-wall portion 45, and a front-right wall
portion 46.

As shown in FIG. 4A, the rear right-wall portion 45 con-
stitutes a rear portion of the right base wall 38. The rear
right-wall portion 45 has a plate-like structure that is gener-
ally rectangular in a side view. The rear right-wall portion 45
has a top edge that slopes in a direction extending from lower
front to upper rear. As shown in FIG. 7A, the rear right-wall
portion 45 is provided with a first guide groove 47, a second
guide groove 48, and a receptacle 49.

As shown in FIGS. 4A and 7A, the first guide groove 47 is
recessed downward into a top surface of the rear right-wall
portion 45 in its rear portion and has a general U-shape in a
side view.

The second guide groove 48 is recessed downward in the
top surface of the rear right-wall portion 45 at a position
forward from the first guide groove 47 and has a general
U-shape in a side view.

The receptacle 49 is a recess formed in a front end portion
of'the rear right-wall portion 45 and has a general rectangular
shape in a side view. The receptacle 49 extends from the top
edge of the rear right-wall portion 45 to the approximate
vertical center of the same and is recessed leftward from the
right surface of the rear right-wall portion 45. The receptacle
49 has an upper portion that protrudes upward from the top
edge of the rear right-wall portion 45 so as to have a general
semicircular shape in a side view. The receptacle 49 includes
a base-side drum-shaft insertion hole 50.

As shown in FIGS. 6 and 7A, the base-side drum-shaft
insertion hole 50 has a general circular shape in a side view
and penetrates an approximate vertical and front-rear center
region of the receptacle 49. The base-side drum-shaft inser-
tion hole 50 has a diameter that is slightly larger than a
diameter of a drum shaft 86 described later.

As shown in FIG. 1, the front-right wall portion 46 consti-
tutes a front portion of the right base wall 38. The front-right
wall portion 46 has a plate-like structure that is generally
rectangular in a side view and extends forward from a lower
front edge of the rear right-wall portion 45.

As shown in FIG. 3, the left base wall 39 is disposed to be
separated leftward from the right base wall 38. The left base
wall 39 has a plate-like structure that is generally L-shaped in
a side view. The left base wall 39 includes a rear left-wall
portion 51, and a front left-wall portion 52.

The rear left-wall portion 51 constitutes a rear portion of
the right base wall 38. As shown in FIGS. 9 and 12, the rear
left-wall portion 51 has a crank-like shape in a plan view. The
rear left-wall portion 51 includes a first portion 53, a second
portion 54, and a third portion 55.

The first portion 53 constitutes a front portion of the rear
left-wall portion 51. As shown in FIG. 9, the first portion 53
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has a plate-like structure that is generally rectangular in a side
view. The first portion 53 includes a large-diameter through-
hole 56.

The large-diameter through-hole 56 has a general circular
shape in a side view and penetrates an approximate center
region of the first portion 53. The large-diameter through-hole
56 has a diameter larger than the diameter of the base-side
drum-shaft insertion hole 50 formed in the right base wall 38.
The center of the large-diameter through-hole 56 is aligned
with (coincident with) the center of the base-side drum-shaft
insertion hole 50 in the left-right direction.

As shown in FIGS. 9 and 12, the second portion 54 consti-
tutes a rear portion of the rear left-wall portion 51. The second
portion 54 is disposed rightward of the first portion 53 and has
a plate-like structure that is generally rectangular in a side
view. The second portion 54 includes a first anchoring part 57,
and a base-side semicircular part 58.

The first anchoring part 57 has a plate-like structure that is
generally rectangular in a front view and protrudes leftward
(outward) from the rear edge of the second portion 54. The
first anchoring part 57 also has a through-hole formed in its
center region that is capable of engaging with a first anchoring
pawl 179 of a gear holder 151 described later.

The base-side semicircular part 58 is recessed downward
from a top surface of the second portion 54 in an approximate
front-rear center region thereof and has a general semicircular
shape in a side view.

The third portion 55 bridges the rear edge of the first
portion 53 and the front edge of the second portion 54. The
third portion 55 has a plate-like structure that is generally
rectangular in a bottom view.

As shown in FIG. 3, the front left-wall portion 52 forms a
front portion of the left base wall 39. The front left-wall
portion 52 has a plate-like structure that is generally rectan-
gular in a side view and extends forward from a lower-front
edge of the rear left-wall portion 51.

The bottom base wall 40 has a front portion that bridges
bottom edges of the right base wall 38 and left base wall 39,
and a rear portion that bridges approximate vertical center
portions of the right base wall 38 and left base wall 39, as
illustrated in FIGS. 1 and 12. The bottom base wall 40 has a
crank-like shape in a side cross-sectional view and has a
plate-like structure that is elongated in the left-right direction.
As shownin FIGS. 1 and 4B, the bottom base wall 40 includes
a transfer-roller support part 61, and a pair of base-side guide
ribs 62.

The transfer-roller support part 61 is provided slightly rear-
ward from a center portion of the bottom base wall 40. The
transfer-roller support part 61 is recessed downward in the
bottom base wall 40 to form a general U-shape in a side view.
The transfer-roller support part 61 can rotatably accommo-
date the transfer roller 4.

As shown in FIG. 4B, the base-side guide ribs 62 are
arranged in a rear end portion of the bottom base wall 40 to be
spaced apart from each other in the left-right direction. That
is, the base-side guide ribs 62 are respectively provided on the
left and right end portions of the bottom base wall 40. The
base-side guide ribs 62 have a plate-like structure that is
generally rectangular in a side view and protrudes upward
from the top surface of the bottom base wall 40. The top edges
of the base-side guide ribs 62 are aligned (extend) in the
direction extending from lower front to upper rear.

As shown in FIGS. 1 and 3, the rear base wall 41 bridges
rear edges of the right base wall 38 and left base wall 39. The
rear base wall 41 has a bottom edge that is connected to the
rear edge of the bottom base wall 40. The rear base wall 41 has
a plate-like structure that is generally rectangular in a rear
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view. As shown in FIGS. 4B and 7A, the rear base wall 41
includes a pair of separating-lever support bosses 63.

The separating-lever support bosses 63 are respectively
disposed on left and right edges on a top portion of the rear
base wall 41 at positions above and rearward of the corre-
sponding base-side guide ribs 62 provided on the bottom base
wall 40. The separating-lever support bosses 63 have a gen-
eral columnar shape and protrude outward in the left-right
direction from the respective left and right edges of the rear
base wall 41.

As shown in FIGS. 1 and 3, the front base wall 42 bridges
front edges of the right base wall 38 and left base wall 39. The
front base wall 42 has a bottom edge that is connected to the
front edge of the bottom base wall 40. The front base wall 42
has a plate-like structure that is generally rectangular in a
front view.

The cover frame 36 is disposed above a rear end portion of
the base frame 35 so as to cover the photosensitive drum 2. As
shown in FIGS. 4A and 9, the cover frame 36 is integrally
provided with a right cover wall 65, a left cover wall 66, and
a top cover wall 67.

As shown in FIG. 4A, the right cover wall 65 has a plate-
like structure that is generally rectangular in a side view. The
right cover wall 65 has a bottom surface that slopes in the
direction extending from lower front to upper rear. The right
cover wall 65 includes a first notched groove 69, a second
notched groove 70, and a protruding part 71.

The first notched groove 69 is recessed upward from the
bottom surface of the right cover wall 65 at a rear end thereof
and has a general U-shape in a side view.

The second notched groove 70 is recessed upward from the
bottom surface of the right cover wall 65 at a position forward
of'the first notched groove 69 and has a general U-shape in a
side view.

The protruding part 71 has a plate-like structure that is
generally rectangular in a side view and protrudes downward
from the bottom surface of the right cover wall 65 at a position
forward of the second notched groove 70. The protruding part
71 includes a cover-side drum-shaft insertion hole 72.

The cover-side drum-shaft insertion hole 72 has a general
circular shape in a side view and penetrates an approximate
vertical and front-rear center portion of the protruding part
71. The cover-side drum-shaft insertion hole 72 has a diam-
eter that is slightly larger than the diameter of the drum shaft
86 described later.

As shown in FIG. 9, the left cover wall 66 has a plate-like
structure that is generally rectangular in a side view. The left
cover wall 66 includes a first positioning boss 73, a second
positioning boss 74, and a cover-side semicircular part 75.

The first positioning boss 73 has a general columnar shape
and protrudes leftward from a left surface of the left cover
wall 66 at a rear end thereof.

The second positioning boss 74 has a general cylindrical
shape and protrudes leftward from the left surface of the left
cover wall 66 at a front end thereof.

The cover-side semicircular part 75 is recessed upward into
the bottom surface of the left cover wall 66 at a position
forward of the first positioning boss 73. The cover-side semi-
circular part 75 has a general semicircular shape in a side
view.

As shown in FIGS. 1 and 3, the top cover wall 67 bridges
top edges of the right cover wall 65 and left cover wall 66. As
shown in FIG. 1, the top cover wall 67 includes a charger
support part 77, and a rear top-wall portion 78.

The charger support part 77 constitutes a front portion of
the top cover wall 67. The charger support part 77 is elongated
in the left-right direction and has a general U-shape in a
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cross-sectional view, with the opening of the “U” facing
downward, as shown in F1G. 4B. The charger support part 77
houses the scorotron charger 3 described above.

The rear top-wall portion 78 constitutes a rear portion of
the top cover wall 67. The rear top-wall portion 78 has a
plate-like structure that is generally rectangular in a plan view
and elongated in the left-right direction. As shown in FIGS.
4B and 9, the rear top-wall portion 78 includes a second
anchoring part 80, and a pair of cover-side guide ribs 81.

The second anchoring part 80 is disposed in a left-front
corner of the rear top-wall portion 78. The second anchoring
part 80 penetrates the rear top-wall portion 78 vertically for
permitting engagement with a second anchoring pawl 180 of
the gear holder 151 described later.

As shown in FIG. 4B, the cover-side guide ribs 81 are
disposed to be separated from each other in the left-right
direction. Specifically, the cover-side guide ribs 81 are
respectively disposed on left and right ends of the rear top-
wall portion 78. The cover-side guide ribs 81 have a plate-like
structure that is generally triangular in a side view and pro-
trudes downward from a bottom surface of the rear top-wall
portion 78. The cover-side guide ribs 81 have bottom edges
that slope in the direction extending from lower front to upper
rear.

As shown in FIG. 3, assembling the cover frame 36 on the
base frame 35 configures the drum frame 31.

More specifically, the cover frame 36 is assembled on the
base frame 35 such that the right cover wall 65 of the cover
frame 36 vertically overlaps the rear right-wall portion 45 of
the right base wall 38, the left cover wall 66 vertically over-
laps the rear left-wall portion 51 of the left base wall 39, and
the rear portion of the rear top-wall portion 78 vertically
overlaps the rear base wall 41.

By assembling the cover frame 36 to the base frame 35 in
this way, on the right side of the drum frame 31, the bottom
edge ofthe right cover wall 65 contacts the top edge of the rear
right-wall portion 45 constituting the right base wall 38, and
the protruding part 71 of the right cover wall 65 overlaps the
right base wall 38 in the left-right direction, as illustrated in
FIGS. 4A and 6. At this time, the base-side drum-shaft inser-
tion hole 50 is also aligned with the cover-side drum-shaft
insertion hole 72 in the left-right direction.

Further, the first guide groove 47 formed in the right base
wall 38 vertically opposes the first notched groove 69 in the
right cover wall 65, as shown in FIG. 4. Together, the first
guide groove 47 and first notched groove 69 construct a
secondary-electrode receiving groove 202 that can receive a
contact part 145 of a secondary electrode 118 described later.
In other words, the secondary-electrode receiving groove 202
extends vertically between the base frame 35 and cover frame
36.

Similarly, the second guide groove 48 in the right base wall
38 vertically opposes the second notched groove 70 in the
right cover wall 65. The second guide groove 48 and second
notched groove 70 together construct a primary-electrode
receiving groove 203 as an example of a guide in the invention
that can receive a contact part 138 of a primary electrode 117
described later. In other words, the primary-electrode receiv-
ing groove 203 extends vertically between the base frame 35
and cover frame 36.

As shown in FIGS. 6 and 9, the bottom edge of the left
cover wall 66 contacts the top edge of the left base wall 39 on
the left side of the drum frame 31.

At this time, the base-side semicircular part 58 in the left
base wall 39 vertically opposes the cover-side semicircular
part 75 in the left cover wall 66, as shown in FIG. 9. Together,
the base-side semicircular part 58 and cover-side semicircular
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part 75 construct an Oldham-coupling connection hole 200 in
which an Oldham coupling 155 described later is disposed.

As shown in FIG. 4B, the top surfaces on the base-side
guide ribs 62 of the bottom base wall 40 oppose, with a fixed
gap, the corresponding bottom surfaces on the cover-side
guide ribs 81 of the top cover wall 67 in the direction extend-
ing from upper front to lower front. Together, the base-side
guide ribs 62 and the cover-side guide ribs 81 construct a pair
of roller-shaft guides 201.

In the drum frame 31, as shown in FIGS. 1 and 3, a first
accommodating section 204 is defined by the rear right-wall
portion 45 of the right base wall 38, the rear left-wall portion
51 of the left base wall 39, the rear portion of the bottom base
wall 40, the rear base wall 41, and the cover frame 36 having
the above construction. The first accommodating section 204
serves to accommodate the photosensitive drum 2 and clean-
ing unit 5.

Further, a second accommodating section 205 is defined by
the portion of the drum frame 31 forward of the first accom-
modating section 204, and specifically the front-right wall
portion 46 constituting the right base wall 38 of the base
frame 35, the front left-wall portion 52 constituting the left
base wall 39, the front portion of the bottom base wall 40, and
the front base wall 42. The second accommodating section
205 serves to accommodate the developing cartridge 20.

(2) Photosensitive Drum

As shown in FIG. 6, the photosensitive drum 2 includes a
drum body 83, a pressing member 84, a bearing member 85,
and the drum shaft 86 as an example of a first rotational shaft.

The drum body 83 has a general cylindrical shape with its
axis oriented in the left-right direction. The drum body 83 is
disposed between the right base wall 38 and left base wall 39.
More specifically, the drum body 83 includes a metal tube
having a general cylindrical shape that is arranged with its
axis oriented in the left-right direction, and a photosensitive
layer formed of a resin material that coats the surface of the
metal tube.

The pressing member 84 is disposed on a right end portion
of'the drum body 83. The pressing member 84 includes aright
drum flange 88, a friction member 89, and a compression
spring 90.

The right drum flange 88 has a general cylindrical shape
that is closed on its right end. The right drum flange 88 has an
outer diameter approximately equal to an inner diameter of
the drum body 83. A through-hole is formed in a center part of
the closed right end portion of the right drum flange 88 for
inserting the drum shaft 86. The right drum flange 88 is fixed
in the right end portion of the drum body 83 so as to be
incapable of rotating relative thereto.

The friction member 89 has a general cylindrical shape and
is closed on its right end. The friction member 89 has an outer
diameter slightly smaller than an inner diameter of the right
drum flange 88. A through-hole is also formed in a center
portion of the closed right end of the friction member 89 for
inserting the drum shaft 86. The friction member 89 is fitted
into the right end portion of the right drum flange 88 such that
the friction member 89 can slide in the left-right direction
relative to the right end portion of the right drum flange 88.

The compression spring 90 is a coil spring arranged with its
axis aligned in the left-right direction. The compression
spring 90 is disposed in a compressed state between the
closed right end portion of the right drum flange 88 and the
closed right end portion of the friction member 89. With this
arrangement, the compression spring 90 can press the friction
member 89 rightward and can bias the drum body 83 leftward
through the right drum flange 88.



US 9,323,216 B2

11

The bearing member 85 is disposed on a left end portion of
the drum body 83. The bearing member 85 includes a first left
drum flange 91, and a second left drum flange 92.

The first left drum flange 91 is integrally provided with an
insertion part 93, and a flange gear 94.

The insertion part 93 has a general cylindrical shape that is
closed on its left end. The outer diameter of the insertion part
93 is approximately equal to the inner diameter of the drum
body 83. A through-hole is formed in the center of the closed
left end of the insertion part 93 for inserting the drum shaft 86.

The flange gear 94 has a general cylindrical shape and
extends continuously leftward from the left end of the inser-
tion part 93. The outer diameter of the flange gear 94 is larger
than the outer diameter of the insertion part 93.

The second left drum flange 92 is formed of a resin material
such as polyacetal (POM). The second left drum flange 92 is
integrally provided with a drum gear 96 as an example of a
photosensitive-body gear, a disc part 97, a fitting part 98, and
an inner cylinder part 99.

The drum gear 96 has a general cylindrical shape that is
elongated in the left-right direction. The drum gear 96 has an
outer diameter greater than the outer diameter of the flange
gear 94.

The disc part 97 has a general disc shape and expands
radially inward from an inner surface of the drum gear 96 at
the approximate left-right center thereof.

The fitting part 98 has a general cylindrical shape and
protrudes rightward from a right surface of the disc part 97.
The outer diameter of the fitting part 98 is approximately
equal to the inner diameter of the flange gear 94, while the
inner diameter of the fitting part 98 is larger than the diameter
of the drum shaft 86 and the outer diameter of the inner
cylinder part 99.

The inner cylinder part 99 has a general cylindrical shape
and penetrates the center of the disc part 97 in the left-right
direction. The outer diameter of the inner cylinder part 99 is
slightly smaller than the diameter of the large-diameter
through-hole 56 formed in the left base wall 39. The inner
diameter of the inner cylinder part 99 is approximately equal
to the outer diameter of the drum shaft 86. The inner cylinder
part 99 has a left end that extends farther leftward than the left
end of the drum gear 96.

The drum shaft 86 has a general columnar shape that is
elongated in the left-right direction and defines a radial center
of the photosensitive drum 2. The drum shaft 86 is inserted
through the through-hole formed in the pressing member 84
and the inner cylinder part 99 of the bearing member 85.

The photosensitive drum 2 is rotatably accommodated in a
front portion of the first accommodating section 204 provided
in the drum frame 31 (see FIG. 1) by inserting the right end of
the drum shaft 86 through the cover-side drum-shaft insertion
hole 72 of the right cover wall 65 and the base-side drum-shaft
insertion hole 50 of the right base wall 38 and by inserting the
left end of the drum shaft 86 through the large-diameter
through-hole 56 formed in the left base wall 39.

At this time, the inner cylinder part 99 of the second left
drum flange 92 constituting the bearing member 85 is posi-
tioned within the large-diameter through-hole 56 of the rear
left-wall portion 51 constituting the left base wall 39 in a
left-right projection (see FIG. 9).

(3) Scorotron Charger

As shown in FIGS. 1 and 4B, the scorotron charger 3 is
supported by the charger support part 77 of the cover frame 36
at a position above and separated from the photosensitive
drum 2, as described above. The scorotron charger 3 includes
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a charging wire 101, a grid 102, a wire cleaner 103, and, as
shown in FIG. 4A, a charging electrode 104 and a grid elec-
trode 105.

As shown in FIG. 1, the charging wire 101 is stretched taut
in the left-right direction between the right cover wall 65 and
left cover wall 66 and supported by the same. The charging
wire 101 is positioned above the photosensitive drum 2 and
spaced apart therefrom.

The grid 102 has a general U-shape in a side view with the
opening of the “U” facing upward. The grid 102 is arranged to
surround the charging wire 101 from below.

As shown in FIGS. 4B and 9, the wire cleaner 103 is
supported on an upper portion of the charger support part 77
s0 as to be capable of sliding in the left-right direction for
cleaning the charging wire 101. The wire cleaner 103 has a
plate-like structure that is generally rectangular in a plan
view. The wire cleaner 103 includes a cleaning part 106, and
an anchoring protrusion 107.

As shown in FIG. 4B, the cleaning part 106 is disposed
inside the grid 102. The cleaning part 106 is configured of a
cleaning member formed of a sponge or nonwoven fabric for
gripping the charging wire 101 and is capable of sliding along
the charging wire 101.

As shown in FIG. 9, the anchoring protrusion 107 pro-
trudes leftward from the left side of the cleaning part 106 in
the approximate front-rear center thereof.

As shown in FIG. 4A, the charging electrode 104 is elec-
trically connected to the charging wire 101. The charging
electrode 104 is exposed in a front end portion of the left cover
wall 66 constituting the cover frame 36.

The grid electrode 105 is electrically connected to the grid
102. The grid electrode 105 is exposed from an approximate
front-rear center region of the left cover wall 66.

(4) Cleaning Unit

As shown in FIGS. 1 and 4B, in addition to the primary
roller 6, secondary roller 7, sponge scraper 8, and collection
unit 9 described above, the cleaning unit 5 also includes a pair
of bearings 114 as examples of a coupling member in the
invention, a pair of urging members 115, a pair of separating
levers 116 as examples of a separating mechanism, a primary
electrode 117, and a secondary electrode 118.

The primary roller 6 is disposed ina front end portion of the
cleaning unit5. The primary roller 6 includes a primary-roller
shaft 121 as an example of a second rotational shaft, and a
primary-roller body 122.

The primary-roller shaft 121 has a general columnar shape
that is elongated in the left-right direction. The primary-roller
shaft 121 has a diameter smaller than the width of the roller-
shaft guides 201 (also see FIG. 5B). Left and right ends of the
primary-roller shaft 121 are inserted through the correspond-
ing roller-shaft guides 201 from the inner left-right sides of
the same.

The primary-roller body 122 has a general cylindrical
shape and covers an approximate left-right center region of
the primary-roller shaft 121. The lower-front surface of the
primary-roller body 122 is in contact with the upper-rear
surface of the photosensitive drum 2.

The secondary roller 7 is disposed upward and rearward of
the primary roller 6. The secondary roller 7 is integrally
configured of a secondary-roller shaft 124 as an example of a
third rotational shaft, and a secondary-roller body 125.

The secondary-roller shaft 124 has a general columnar
shape that is elongated in the left-right direction. The diam-
eter of the secondary-roller shaft 124 is smaller than the
diameter of the primary-roller shaft 121 and the width of the
roller-shaft guides 201. Left and right ends of the secondary-
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roller shaft 124 are inserted into the corresponding roller-
shaft guides 201 from the inner left-right sides of the same.

The secondary-roller body 125 expands radially outward
from the secondary-roller shaft 124 in an approximate left-
right center region of the same. The diameter of the second-
ary-roller body 125 is larger than the diameter of the second-
ary-roller shaft 124.

The bearings 114 are disposed inside the corresponding
roller-shaft guides 201. As shown in FIGS. 7A and 7B, each
bearing 114 includes a primary-roller-shaft insertion part
127, a secondary-roller-shaft insertion part 128, and a cou-
pling part 129.

The primary-roller-shaft insertion part 127 has a general
cylindrical shape that is elongated in the left-right direction.
The primary-roller-shaft insertion part 127 has an inner diam-
eter approximately equal to the outer diameter of the primary-
roller shaft 121.

The secondary-roller-shaft insertion part 128 is arranged
upward and rearward of the primary-roller-shaft insertion
part 127. The secondary-roller-shaft insertion part 128 has a
general cylindrical shape that is elongated in the left-right
direction. The secondary-roller-shaft insertion part 128
includes a protruding part 130 (shown in FIG. 7B).

The protruding part 130 has a general columnar shape and
protrudes diagonally upward and rearward from the upper-
rear surface of the secondary-roller-shaft insertion part 128.

The coupling part 129 couples the upper-rear surface of the
primary-roller-shaft insertion part 127 to the lower-front sur-
face of the secondary-roller-shaft insertion part 128. The
coupling part 129 has a general square columnar shape and is
elongated in the direction extending from lower front to upper
rear (see FIG. 4B).

The bearings 114 can rotatably support the primary roller 6
when the both ends of the primary-roller shaft 121 of the
primary roller 6 are inserted into the corresponding primary-
roller-shaft insertion parts 127. Similarly, the bearings 114
can rotatably support the secondary roller 7 when the both
ends of the secondary-roller shaft 124 of the secondary roller
7 are inserted into the corresponding secondary-roller-shaft
insertion parts 128.

In this way, the bearings 114 rotatably support both the
primary roller 6 and secondary roller 7 in the corresponding
roller-shaft guides 201. The bearings 114 are configured to
move together with the primary roller 6 and secondary roller
7 in the direction extending from lower front to upper rear, as
will be described later.

The urging members 115 are coil springs whose axes are
oriented in the direction extending from lower front to upper
rear. The lower-front end of each urging member 115 is fitted
around the protruding part 130 of the corresponding bearing
114, while the upper-rear end of each urging member 115
contacts the inner surface on the top portion of the rear base
wall 41 constituting the base frame 35. With this configura-
tion, the urging members 115 urge the corresponding bear-
ings 114 diagonally downward and forward. That is, the urg-
ing members 115 are configured to urge the primary roller 6
toward the photosensitive drum 2 so as to place the primary
roller 6 in contact with the photosensitive drum 2.

As shown in FIG. 3, the separating levers 116 are respec-
tively disposed on the left and right end portions of the drum
frame 31. As shown in FIGS. 4B and 7A, each separating
lever 116 includes a base part 132, a hook 133, and a grip part
134.

The base part 132 has a plate-like structure that, in a side
view, is formed in a general obtuse-angled triangular shape,
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where the obtuse angle portion of the triangular shape is
positioned on the upper-rear side. The base part 132 includes
an engaging hole 135.

In a side view, the engaging hole 135 is positioned in the
obtuse-angled portion of the base part 132 to penetrate there-
through in the left-right direction. The engaging hole 135 has
a general circular shape in a side view. The engaging hole 135
has a diameter approximately equal to the diameter of the
separating-lever support bosses 63 provided on the rear base
wall 41.

In a side view, the hook 133 is formed continuously with a
front end of the base part 132. The hook 133 has a hook-like
shape that is generally semi-annular in a side view. The hook
133 curves downward while protruding from the front end of
the base part 132 when viewed from the side. The hook 133
has an inner surface whose radius of curvature is slightly
larger than the diameter of the secondary-roller shaft 124.

In a side view, the grip part 134 is formed continuously
with a rear end of the base part 132. In other words, the grip
part 134 is provided on a side opposite to the engaging hole
135 with respect to the hook 133. The grip part 134 has a
plate-like structure that is generally rectangular in a rear view
and extends orthogonally to the base part 132 in a plan view.

By fitting the engaging holes 135 of the separating levers
116 over the corresponding separating-lever support bosses
63 of the rear base wall 41, the separating levers 116 can pivot
about the separating-lever support bosses 63.

More specifically, each separating lever 116 can pivot
between a first position shown in FIG. 4B, and a second
position shown in FIG. 5B. In the first position, the grip part
134 extends along the rear surface of the rear base wall 41, and
the hook 133 is positioned above and separated from the
secondary-roller-shaft insertion part 128 of the correspond-
ing bearing 114. In the second position, the grip part 134 is
separated from the rear base wall 41, and the hook 133 is
hooked around the secondary-roller-shaft insertion part 128
of the corresponding bearing 114.

When the separating levers 116 are placed in the first posi-
tion shown in FIG. 4B, the urging members 115 urging the
bearings 114 diagonally downward and forward place the
primary roller 6 in contact with the upper rear surface of the
photosensitive drum 2. When the separating levers 116 are
placed in the second position shown in FIG. 5B, the bearings
114 are lifted in a direction diagonally upward and rearward
by the hooks 133 against the urging force of the urging mem-
bers 115, so that the primary roller 6 is separated from the
photosensitive drum 2. The separating levers 116 are nor-
mally in the first position shown in FIG. 4B.

As shown in FIG. 7A, the primary electrode 117 is pro-
vided on the right end of the primary-roller shaft 121. The
primary electrode 117 is formed of an electrically conductive
resin and is configured to supply a primary cleaning bias to
the primary roller 6 when electrically connected to a third
device-side electrode 193 (described later) of the apparatus
body 12.

As shown in FIGS. 8A and 8B, the primary electrode 117
includes a roller-shaft support part 137 as an example of a
shaft holding part, a contact part 138 as an example of a
contact part, and a coupling plate 139.

The roller-shaft support part 137 has a general cylindrical
shape and is closed on its right end. The roller-shaft support
part 137 has an inner diameter approximately equal to the
diameter of the primary-roller shaft 121.

The contact part 138 is generally cylindrical with a tear-
drop-like shape in a side view that is closed on the right side.
The contact part 138 has an outer peripheral surface whose
bottom portion is defined as a curved part 140. The curved
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part 140 has a general semicircular shape in a side view. A part
of the outer peripheral surface on the contact part 138 that
extends diagonally upward and rearward from a front edge of
the curved part 140 is defined as a first linear part 141 (as an
example of a linear part in the invention), while another part
of the outer peripheral surface on the contact part 138 that
extends diagonally upward and forward from a rear edge of
the curved part 140 is defined as a second linear part 142 (as
an example of the linear part in the invention). The first and
second linear parts 141 and 142 define a distance therebe-
tween that tapers toward the top until the first and second
linear parts 141 and 142 are connected to each other. That is,
the first linear part 141 has a top edge that is formed continu-
ously with a top edge of the second linear part 142.

The coupling plate 139 couples a lower-right end of the
roller-shaft support part 137 to an upper-left end of the con-
tact part 138. The coupling plate 139 has a plate-like structure
that is generally rectangular in a side view.

As shown in FIGS. 7A and 7B, the roller-shaft support part
137 of the primary electrode 117 rotatably receives the right
end of the primary-roller shaft 121. As shown in FIG. 4A, the
contact part 138 of the primary electrode 117 is disposed
within the primary-electrode receiving groove 203.

The contact part 138 of the primary electrode 117 is posi-
tioned relatively low in the primary-electrode receiving
groove 203 when the separating lever 116 is in the first posi-
tion, i.e., when the primary roller 6 is in contact with the
upper-rear surface of the photosensitive drum 2.

At this time, the curved part 140 of the primary electrode
117 contacts the inner surface along the bottom surface of the
primary-electrode receiving groove 203. On the other hand,
the first and second linear parts 141 and 142 of the primary
electrode 117 do not contact the inner surface of the primary-
electrode receiving groove 203 and a gap is formed between
these parts.

When the separating lever 116 is moved from the first
position to the second position, i.e., when the primary roller 6
is separated from the photosensitive drum 2, the contact part
138 ofthe primary electrode 117 rotates slightly clockwise in
a right side view while moving upward within the primary-
electrode receiving groove 203.

At this time, the curved part 140 of the primary electrode
117 is in contact with the inner surface along the front edge of
the primary-electrode receiving groove 203. Further, the first
linear part 141 and second linear part 142 of the primary
electrode 117 do not contact the inner surface of the primary-
electrode receiving groove 203 and a gap is formed between
these parts.

By moving the separating lever 116 between the first and
second positions in this way, the primary electrode 117 moves
vertically within the primary-electrode receiving groove 203
while rotating slightly in a side view. In other words, the
primary electrode 117 rotates slightly while moving in a
direction intersecting the direction extending from the lower
front to the upper rear in which the primary roller 6 moves.

As shown in FIG. 7A, the secondary electrode 118 is pro-
vided on the right end of the secondary-roller shaft 124 and is
positioned upward and rearward of the primary electrode 117.
The secondary electrode 118 is formed of an electrically
conductive resin and is configured to supply a secondary
cleaning bias to the secondary roller 7 when electrically con-
nected to a fourth device-side electrode 194 (described later)
of the apparatus body 12.

As shown in FIGS. 8 A and 8B, the secondary electrode 118
includes a roller-shaft support part 144, a contact part 145,
and a coupling plate 146.
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The roller-shaft support part 144 has a general cylindrical
shape that is closed on its right side. The roller-shaft support
part 144 has an inner diameter that is approximately equal to
the diameter of the secondary-roller shaft 124.

The contact part 145 is generally cylindrical with a tear-
drop-like shape in a side view that is closed on the right side.
The contact part 145 has an outer circumferential surface
whose bottom portion is defined as a curved part 147. The
curved part 147 has a general semicircular shape in a side
view. A segment of the outer circumferential surface of the
contact part 138 that extends upward and rearward from a
front edge of the curved part 147 is defined as a first linear part
148, while another segment of the outer circumferential sur-
face that extends upward and forward from a rear edge of the
curved part 147 is defined as a second linear part 149. The first
and second linear parts 148 and 149 define a distance ther-
ebetween that gradually narrows toward the top where the two
components are coupled. In other words, the first linear part
148 has a top edge that is formed continuously with a top edge
of'the second linear part 149.

The coupling plate 146 couples a lower-right end of the
roller-shaft support part 144 with an upper-left end of the
contact part 145. The coupling plate 146 has a plate-like
structure that is generally rectangular in a side view. The
vertical dimension of the coupling plate 146 is shorter than
the vertical dimension of the coupling plate 139 constituting
the primary electrode 117.

As shown in FIGS. 7A and 7B, the roller-shaft support part
144 of the secondary electrode 118 rotatably receives the
right end of the secondary-roller shaft 124. As shown in FIG.
4A, the contact part 145 of the secondary electrode 118 is
disposed within the secondary-electrode receiving groove
202.

When the separating lever 116 is in the first position, i.e.,
when the primary roller 6 is in contact with the upper-rear
surface of the photosensitive drum 2, the contact part 145 of
the secondary electrode 118 is positioned relatively low in the
secondary-electrode receiving groove 202. At this time, the
curved part 147 of the secondary electrode 118 is in contact
with the inner surface along the bottom surface of the sec-
ondary-electrode receiving groove 202. The first linear part
148 and second linear part 149 of the secondary electrode 118
are not in contact with the inner surface of the secondary-
electrode receiving groove 202 and a gap is formed between
these parts.

When the separating lever 116 is moved from the first
position to the second position, i.e., when the primary roller 6
separates from the photosensitive drum 2 and the secondary
roller 7 moves diagonally upward and rearward together with
the primary roller 6, the contact part 145 of the secondary
electrode 118 moves upward within the secondary-electrode
receiving groove 202 while rotating slightly clockwise in a
right side view.

Atthis time, the curved part 147 of the secondary electrode
118 is in contact with the inner surface along the front edge of
the secondary-electrode receiving groove 202. The first linear
part 148 and second linear part 149 of the secondary electrode
118 do not contact the inner surface of the secondary-elec-
trode receiving groove 202 but are separated therefrom.

By moving the separating lever 116 between the first and
second positions in this way, the secondary electrode 118
moves vertically within the secondary-electrode receiving
groove 202 while rotating slightly in a side view. That is, the
secondary electrode 118 rotates slightly while moving in the
direction that intersects the direction extending from lower
front to upper rear in which the secondary roller 7 moves.
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Hence, the behavior of the secondary electrode 118 inside
the secondary-electrode receiving groove 202 is substantially
the same as the behavior of the primary electrode 117 in the
primary-electrode receiving groove 203.

The vertical direction in which the primary electrode 117
and secondary electrode 118 are permitted to move within the
primary-electrode receiving groove 203 and secondary-elec-
trode receiving groove 202, respectively, is an example of a
third direction.

(5) Drive Unit

As shown in FIGS. 3,9 and 10, the drive unit 32 is disposed
on a left-rear end portion of the drum cartridge 1. The drive
unit 32 includes a drive transmission mechanism 150, and the
gear holder 151.

(5-1) Drive Transmission Mechanism

The drive transmission mechanism 150 is configured to
transmit a drive force to the photosensitive drum 2 and pri-
mary roller 6 when the drive force is inputted from a drive
source (not shown) provided in the apparatus body 12 (as an
example of an external drive source in the invention). In
addition to the flange gear 94 and drum gear 96 described
above, the drive transmission mechanism 150 includes a first
idle gear 154 as an example of a first intermediate gear in the
invention, the Oldham coupling 155, a primary roller gear
156 as an example of a cleaning-roller gear, and a transfer
roller gear 157 shown in FIG. 6.

The flange gear 94 is supported on the left end of the drum
body 83 so as to be incapable of rotating relative thereto. As
shown in FIG. 12, the flange gear 94 is positioned farther
rightward than the second portion 54 constituting the rear
left-wall portion 51 of the left base wall 39.

As shown in FIGS. 6 and 12, the drum gear 96 is fitted into
the flange gear 94 so as to be incapable of rotating relative
thereto. The drum gear 96 is disposed between the first por-
tion 53 and second portion 54 constituting the rear left-wall
portion 51 of the left base wall 39 in the left-right direction.
The lower-rear portion of the drum gear 96 is exposed on the
outside of the drum frame 31 and is configured to meshingly
engage with a drive gear (not shown) provided in the appara-
tus body 12. This drive gear serves to transmit a drive force
from a drive source (not shown) of the apparatus body 12 to
the drum gear 96. Hence, the drum gear 96 serves to input the
drive force transmitted from the drive source of the apparatus
body 12 into the photosensitive drum 2. The drum gear 96 is
configured to rotate counterclockwise in a right side view, as
shown in FIG. 11A.

As shown in FIGS. 9 and 10, the first idle gear 154 has a
general cylindrical shape that is elongated in the left-right
direction. As shown in FIGS. 11A and 11B, the first idle gear
154 has a lower-front edge that is meshingly engaged with an
upper-rear edge of the drum gear 96. As shown in FIG. 11A,
the first idle gear 154 is configured to rotate clockwise in a
right side view.

As shown in FIGS. 9 and 10, the Oldham coupling 155
includes a large-diameter hub 160, a small-diameter hub 161,
and a slider 162.

The large-diameter hub 160 constitutes a left portion of the
Oldham coupling 155. The large-diameter hub 160 is inte-
grally provided with a second idle gear 164, a closure part
165, a large-diameter-hub-side ridge 166, and a through-hole
167.

The second idle gear 164 has a general cylindrical shape
that is elongated in the left-right direction. The second idle
gear 164 has a diameter smaller than the outer diameter of the
drum gear 96 and larger than an outer diameter of the first idle
gear 154. As shown in FIGS. 11A and 11B, a front edge of the
second idle gear 164 is meshingly engaged with a rear edge of
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the first idle gear 154. The second idle gear 164 is configured
to rotate counterclockwise in a right side view, as shown in
FIG. 11A.

As shown in FIGS. 9 and 10, the closure part 165 has a
plate-like structure that is generally circular in a side view.
The closure part 165 closes the left side of the second idle gear
164.

As shown in FIG. 10, the large-diameter-hub-side ridge
166 protrudes rightward from a right surface of the closure
part 165. The large-diameter-hub-side ridge 166 has a general
ridge shape that is elongated in a radial direction of the clo-
sure part 165.

As shown in FIGS. 9 and 10, the through-hole 167 has a
general circular shape in a side view and penetrates an
approximate center region of the closure part 165 and large-
diameter-hub-side ridge 166 in the left-right direction.

The small-diameter hub 161 constitutes a right portion of
the Oldham coupling 155. The small-diameter hub 161 is
integrally provided with a secondary roller gear 168 as an
example of a second intermediate gear in the invention, a disc
part 169, and a small-diameter-hub-side ridge 170.

The secondary roller gear 168 constitutes a right portion of
the small-diameter hub 161. The secondary roller gear 168
has a general cylindrical shape that is elongated in the left-
right direction. The secondary roller gear 168 has a diameter
smaller than the diameter of the second idle gear 164. The
secondary roller gear 168 is mounted on the left end of the
secondary-roller shaft 124 so as to be incapable of rotating
relative thereto (see FIG. 11B). Hence, the secondary roller
gear 168 serves to input a drive force transmitted from the
drive source (not shown) of the apparatus body 12 to the
secondary roller 7.

The disc part 169 constitutes an approximate left-right
center portion of the small-diameter hub 161. The disc part
169 is arranged adjacent to the left side of the secondary roller
gear 168. The disc part 169 has a general disc shape and is
arranged coaxially with the secondary roller gear 168. The
disc part 169 has a diameter larger than the diameter of the
secondary roller gear 168 and smaller than the diameter of the
second idle gear 164.

The small-diameter-hub-side ridge 170 constitutes a left
portion of the small-diameter hub 161. The small-diameter-
hub-side ridge 170 has a general ridge-like shape that is
elongated in a radial direction of the disc part 169 and that
protrudes leftward from a left surface of the disc part 169.

The slider 162 is disposed between the large-diameter hub
160 and small-diameter hub 161. The slider 162 has a general
columnar shape that is elongated in the left-right direction.
The slider 162 includes a large-diameter-hub-side groove
172, and a small-diameter-hub-side groove 173.

The large-diameter-hub-side groove 172 is recessed right-
ward from a left surface of the slider 162 and extends in a
radial direction of the same. The width of the large-diameter-
hub-side groove 172 is slightly larger than the width of the
large-diameter-hub-side ridge 166.

The small-diameter-hub-side groove 173 is recessed left-
ward from a right surface of the slider 162 and extends in the
radial direction of the same. The width of the small-diameter-
hub-side groove 173 is slightly larger than the width of the
small-diameter-hub-side ridge 170 provided on the small-
diameter hub 161. In a left-right projection, the small-diam-
eter-hub-side groove 173 is orthogonal to the large-diameter-
hub-side groove 172.

The Oldham coupling 155 is configured when the large-
diameter-hub-side groove 172 of the slider 162 receives the
large-diameter-hub-side ridge 166 and the small-diameter-
hub-side groove 173 of the slider 162 receives the small-
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diameter-hub-side ridge 170. In other words, the Oldham
coupling 155 includes the second idle gear 164 and secondary
roller gear 16.

Through this construction, the second idle gear 164 and
secondary roller gear 168 can rotate in conjunction with each
other, even when their axial centers are offset as the slider 162
slidingly moves relative to the large-diameter-hub-side ridge
166 and small-diameter-hub-side ridge 170. Accordingly, a
drive force inputted into the second idle gear 164 is reliably
transmitted to the secondary roller gear 168. As shown in FIG.
11A, the secondary roller gear 168 is configured to rotate
counterclockwise in a right side view, as does the second idle
gear 164.

Note that the Oldham coupling 155 is arranged so as to
extend from the interior to the exterior of the first accommo-
dating section 204 provided in the drum frame 31 through the
Oldham-coupling connection hole 200 (see FIG. 9).

As shown in FIGS. 10 and 11B, the primary roller gear 156
has a general cylindrical shape that is elongated in the left-
right direction. The diameter of the primary roller gear 156 is
larger than the diameter of the secondary roller gear 168. The
primary roller gear 156 is mounted on the left end of the
primary-roller shaft 121 so as to be incapable of rotating
relative thereto. As shown in FIGS. 11A and 11B, the primary
roller gear 156 is disposed between the drum gear 96 and the
Oldham coupling 155 with respect to the direction extending
from lower front to upper rear. When viewed in the left-right
direction, an upper-front edge of the primary roller gear 156
overlaps a lower-rear edge of the first idle gear 154. An
upper-rear edge of the primary roller gear 156 is meshingly
engaged with a lower-front edge of the secondary roller gear
168. Hence, the primary roller gear 156 functions to input a
drive force transmitted from the drive source (not shown) of
the apparatus body 12 to the primary roller 6. The primary
roller gear 156 is configured to rotate clockwise in a right side
view, as illustrated in FIG. 11A.

As shown in FIG. 6, the transfer roller gear 157 is mounted
on a left end of a rotational shaft of the transfer roller 4. The
transfer roller gear 157 has a general cylindrical shape that is
elongated in the left-right direction. The transfer roller gear
157 has a top edge that is meshingly engaged with a bottom
edge of the flange gear 94.

(5-2) Gear Holder

As shown in FIGS. 9 and 10, the gear holder 151 is con-
figured separately from the drum frame 31. The gear holder
151 is provided to the left of the drive transmission mecha-
nism 150. The gear holder 151 has a plate-like structure that
is generally rectangular in a side view. The gear holder 151 is
formed of a resin material such as acrylonitrile butadiene
styrene (ABS) or metal. The material forming the gear holder
151 should be more heat resistant and abrasion resistant to the
material forming the second left drum flange 92 (POM) than
the material forming the base frame 35 (PS) is. The gear
holder 151 includes a drum-shaft support part 176, a first-
idle-gear support part 177, a large-diameter-hub support part
178, the first anchoring pawl 179, the second anchoring pawl
180, a first boss hole 181, a second boss hole 182, a wire-
cleaner anchoring part 183.

The drum-shaft support part 176 has a general cylindrical
shape that protrudes rightward from a right surface of the gear
holder 151 in a lower-front corner thereof. The drum-shaft
support part 176 has an outer diameter approximately equal to
the diameter of the large-diameter through-hole 56 formed in
the left base wall 39 of the base frame 35. The drum-shaft
support part 176 has an inner diameter approximately equal to
the diameter of the drum shaft 86.
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The first-idle-gear support part 177 is disposed in an
approximate front-rear center of the gear holder 151 diago-
nally above and rearward of the drum-shaft support part 176.
The first-idle-gear support part 177 has a general columnar
shape and protrudes rightward from the right surface of the
gear holder 151. The first-idle-gear support part 177 has a
diameter approximately equal to the inner diameter of the first
idle gear 154.

The large-diameter-hub support part 178 is disposed in an
approximate vertical center of the gear holder 151 in a rear
portion thereof and is diagonally below and rearward of the
first-idle-gear support part 177. The large-diameter-hub sup-
port part 178 has a general columnar shape and protrudes
rightward from the right surface of the gear holder 151. The
large-diameter-hub support part 178 has a diameter approxi-
mately equal to the diameter of the through-hole 167 formed
in the large-diameter hub 160.

The first anchoring pawl 179 is disposed in a lower-rear
corner of the gear holder 151 and is diagonally below and
rearward of the large-diameter-hub support part 178. The first
anchoring pawl 179 has a hook-like shape, protruding right-
ward from the right surface of the gear holder 151 and then
bending rearward at the right end.

The second anchoring pawl 180 is disposed in an approxi-
mate front-rear center of the gear holder 151 at a position
diagonally above and rearward of the first-idle-gear support
part 177 and diagonally above and forward of the large-
diameter-hub support part 178. The second anchoring pawl
180 has a hook-like shape, protruding rightward from the
right surface of the gear holder 151 and then bending upward
at the right end.

The first boss hole 181 is provided in an upper-rear corner
of the gear holder 151 to penetrate therethrough in the left-
right direction. The first boss hole 181 is an elongate hole in
a side view.

The second boss hole 182 is formed in an upper-front
corner of the gear holder 151 to penetrate therethrough in the
left-right direction. The second boss hole 182 has a general
circular shape in a side view.

The wire-cleaner anchoring part 183 is disposed between
the second boss hole 182 and first-idle-gear support part 177
on an upper edge portion of the gear holder 151. The wire-
cleaner anchoring part 183 has a general rectangular shape in
a side view and penetrates the upper edge portion of the gear
holder 151 in the left-right direction.

The gear holder 151 is assembled to the drum frame 31
from the left side so as to cover the drive transmission mecha-
nism 150.

More specifically, the gear holder 151 supports the firstidle
gear 154 and the large-diameter hub 160 having the second
idle gear 164, with the first-idle-gear support part 177 inserted
through the first idle gear 154 and the large-diameter-hub
support part 178 inserted through the through-hole 167
formed in the large-diameter hub 160 of the Oldham coupling
155.

Further, the drum-shaft support part 176 is inserted into and
engaged with the large-diameter through-hole 56 formed in
the left base wall 39 of the base frame 35 and receives inser-
tion of the drum shaft 86 of the photosensitive drum 2.

The right endface of the drum-shaft support part 176 is
approximately flush with the right surface formed on the first
portion 53 of the rear left-wall portion 51. In this way, the
right endface of the drum-shaft support part 176 is configured
to contact the left endface of the inner cylinder part 99 pro-
vided in the second left drum flange 92 of the bearing member
85.
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Further, the gear holder 151 is fixed in position relative to
the drum frame 31 by the first boss hole 181 receiving the first
positioning boss 73 provided on the left cover wall 66 of the
cover frame 36 and the second boss hole 182 receiving the
second positioning boss 74 provided on the left cover wall 66
of the cover frame 36.

Further, the first anchoring pawl 179 engages with the first
anchoring part 57 of the second portion 54 provided on the
rear left-wall portion 51 of the left base wall 39 and the second
anchoring pawl 180 engages with the second anchoring part
80 of the rear top-wall portion 78 constituting the top cover
wall 67 of the cover frame 36. In other words, the gear holder
151 is coupled to both the base frame 35 and cover frame 36.

In this way, the gear holder 151 is mounted on the drum
frame 31 and protects the drive transmission mechanism 150.

In a left-right projection, the lower portion of the gear
holder 151 overlaps the upper portion of the left base wall 39,
as shown in FIG. 6.

When the wire cleaner 103 of the scorotron charger 3 is
moved to the left end, the anchoring protrusion 107 of the
wire cleaner 103 engages the wire-cleaner anchoring part 183
of the gear holder 151. In this way, the wire cleaner 103 is
fixed in position when not being used.

(5-3) Drive Transmission from the Drive Source

As shown in FIGS. 11A and 11B, the drum gear 96 rotates
counterclockwise in a right side view when a drive force is
transmitted to the drum gear 96 from the drive gear (not
shown) of the apparatus body 12. The drum gear 96 then
transmits this drive force to the first idle gear 154.

Upon receiving the drive force transmitted from the drum
gear 96, the first idle gear 154 rotates clockwise in a right side
view. The first idle gear 154 transmits this drive force to the
second idle gear 164 of the large-diameter hub 160 provided
in the Oldham coupling 155.

When the second idle gear 164 of the large-diameter hub
160 receives the drive force from the first idle gear 154, the
large-diameter hub 160 rotates counterclockwise in a right
side view in the Oldham coupling 155. The large-diameter
hub 160 transmits this drive force to the small-diameter hub
161 through the slider 162.

When the small-diameter hub 161 receives this drive force
from the large-diameter hub 160, the secondary roller gear
168 of the small-diameter hub 161 rotates counterclockwise
in aright side view together with the second idle gear 164. The
secondary roller gear 168 of the small-diameter hub 161
further transmits this drive force to the primary roller gear
156.

Upon receipt of this drive force from the secondary roller
gear 168 of the small-diameter hub 161, the primary roller
gear 156 rotates clockwise in a right side view.

Through this structure, the photosensitive drum 2 is rotated
counterclockwise in a right side view by the drive force input-
ted into the drum gear 96, and the primary roller 6 rotates
clockwise in a right side view by the drive force inputted into
the primary roller gear 156. Hence, the photosensitive drum 2
and primary roller 6 are configured to rotate such that their
surfaces in the region of contact move in the same direction.

In this way, the rotational speed of the primary roller gear
156 relative to the rotational speed of the drum gear 96 is
reduced through the first idle gear 154, second idle gear 164,
and secondary roller gear 168 of the drive transmission
mechanism 150, producing a speed ratio between the primary
roller 6 and photosensitive drum 2 of approximately 0.3. In
other words, the first idle gear 154, second idle gear 164, and
secondary roller gear 168 constitute a speed reduction mecha-
nism.
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Further, since the photosensitive drum 2 is pushed leftward
while being rotated due to the biasing force of the compres-
sion spring 90, the left endface of the inner cylinder part 99
provided on the photosensitive drum 2 slides against the right
endface of the drum-shaft support part 176 of the gear holder
151.

At this time, the threshold value at which the sliding sur-
faces of the inner cylinder part 99, formed of POM, and the
drum-shaft support part 176, formed of ABS, melt or deform
due to frictional heating is higher than the threshold value at
which the sliding surfaces of the inner cylinder part 99 and the
left base wall 39 of the base frame 35, formed of PS, melt or
deform due to frictional heating.

4. Detailed Structure of the Apparatus Body

As shown in FIG. 14B, the apparatus body 12 includes a
first device-side electrode 191, a second device-side electrode
192, the third device-side electrode 193, and the fourth
device-side electrode 194. The third device-side electrode
193 and fourth device-side electrode 194 are examples of an
external electrode.

When the drum cartridge 1 is mounted in the apparatus
body 12, the first device-side electrode 191 is positioned to
contact the charging electrode 104 in the left-right direction.

When the drum cartridge 1 is mounted in the apparatus
body 12, the second device-side electrode 192 is positioned to
contact the grid electrode 105 in the left-right direction.

When the drum cartridge 1 is mounted in the apparatus
body 12, the third device-side electrode 193 is positioned to
contact the contact part 138 of the primary electrode 117 in
the left-right direction.

When the drum cartridge 1 is mounted in the apparatus
body 12, the fourth device-side electrode 194 is positioned to
contact the contact part 145 of the secondary electrode 118 in
the left-right direction.

The first device-side electrode 191, second device-side
electrode 192, third device-side electrode 193, and fourth
device-side electrode 194 are configured to be displaceable in
the left-right direction, but are constantly urged leftward.
Each of the first device-side electrode 191, second device-
side electrode 192, third device-side electrode 193, and fourth
device-side electrode 194 is electrically connected to a power
supply (not shown) provided in the apparatus body 12.

5. Mounting the Drum Cartridge in the Apparatus Body

Next, operations for mounting the drum cartridge 1 in the
apparatus body 12 will be described with reference to FIGS.
13A to 14B.

To mount the drum cartridge 1 in the apparatus body 12,
first the operator inserts the developing cartridge 20 into the
second accommodating section 205 of the drum cartridge 1 to
configure the process cartridge 13, as illustrated in FIG. 2.
Next, the operator opens the front cover 17 and inserts the
process cartridge 13 into the apparatus body 12 through the
access opening 16 in a direction angled downward and rear-
ward. The direction extending from upper-front to lower-rear
(i.e., the direction in which the drum cartridge 1 is mounted in
and removed from the apparatus body 12) is an example of a
fourth direction.

As the operator inserts the process cartridge 13, the first
device-side electrode 191 moves diagonally upward and for-
ward relative to the drum cartridge 1 while sliding over the
right surface of the right cover wall 65 until arriving at a
position beneath the grid electrode 105, as shown in FIG.
13A. Similarly, the second device-side electrode 192 moves
diagonally upward and forward relative to the drum cartridge
1 while sliding over the right surfaces of the right base wall 38
and right cover wall 65 until reaching a position to the rear of
the curved part 147 constituting the contact part 145 of the
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secondary electrode 118. The third and fourth device-side
electrodes 193 and 194 become positioned to the rear of the
drum cartridge 1 but are not in contact with the right base wall
38.

As the operator pushes the process cartridge 13 further into
the apparatus body 12, the first device-side electrode 191
moves further upward and forward relative to the drum car-
tridge 1 while sliding over the right surface of the right cover
wall 65 until arriving at a position to the front of the grid
electrode 105, as illustrated in FIG. 13B. The second device-
side electrode 192 moves upward and forward relative to the
drum cartridge 1 while sliding up onto the contact part 145 of
the secondary electrode 118 from the curved part 147 side and
arrives at position on the right surface of the contact part 145.
The third device-side electrode 193 also moves upward and
forward relative to the drum cartridge 1 while sliding over the
right surface of the right base wall 38 until reaching a position
near the lower-rear edge of the right base wall 38. The fourth
device-side electrode 194 remains positioned on the rear side
of'the drum cartridge 1 without contacting the right base wall
38.

As the operator continues to push the process cartridge 13
into the apparatus body 12, the first device-side electrode 191
moves further upward and forward relative to the drum car-
tridge 1 while sliding over the right surface of the right cover
wall 65 until reaching a position to the rear of the charging
electrode 104, as shown in FIG. 14A. The second device-side
electrode 192 also moves upward and forward relative to the
drum cartridge 1, sliding past the contact part 145 of the
secondary electrode 118 and over the right surface of the right
cover wall 65 until reaching a position to the rear of the grid
electrode 105. The third device-side electrode 193 also moves
upward and forward relative to the drum cartridge 1 while
sliding over the right surface of the right base wall 38 until
reaching a position to the rear of the curved part 140 formed
on the contact part 138 of the primary electrode 117. The
fourth device-side electrode 194 also moves upward and for-
ward relative to the drum cartridge 1 while sliding over the
right surfaces of the right base wall 38 and right cover wall 65
until reaching a position to the rear of the curved part 147
formed on the contact part 145 of the secondary electrode
118.

As the operator further continues to push the process car-
tridge 13 into the apparatus body 12, the first device-side
electrode 191 moves further upward and forward relative to
the drum cartridge 1 while sliding over the right surface of the
right cover wall 65 until coming into contact with the right
surface of the charging electrode 104, as illustrated in FIG.
14B. The second device-side electrode 192 also moves
upward and forward relative to the drum cartridge 1 while
sliding over the right surface of the right cover wall 65 and
comes into contact with the right surface of the grid electrode
105. The third device-side electrode 193 also moves upward
and forward relative to the drum cartridge 1 while sliding up
onto the contact part 138 of the primary electrode 117 from
the curved part 140 side and remains in contact with the right
surface of the contact part 138. The fourth device-side elec-
trode 194 also moves upward and forward relative to the drum
cartridge 1 while sliding up onto the contact part 145 of the
secondary electrode 118 from the curved part 147 and
remains in contact with the right surface of the contact part
145.

This completes the operations for mounting the process
cartridge 13 in the apparatus body 12.

To remove the drum cartridge 1 from the apparatus body
12, the operations for mounting the drum cartridge 1 are
performed in reverse. Specifically, the operator opens the
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front cover 17 shown in FIG. 2 and pulls the process cartridge
13 diagonally upward and forward through the access open-
ing 16. Next, the operator separates the developing cartridge
20 from the process cartridge 13. This completes the opera-
tions for removing the drum cartridge 1 from the apparatus
body 12.

6. Operational Advantages

(1) As shown in FIGS. 1 and 4B, the primary roller 6 in the
drum cartridge 1 according to the embodiment is positioned
to confront the photosensitive drum 2 in the direction extend-
ing from the upper rear to the lower front. Consequently,
when rotating, the primary roller 6 can move slightly in the
direction extending from the lower front to the upper rear.
Since the primary-electrode receiving groove 203 is config-
ured to guide the primary electrode 117 in the vertical direc-
tion at this time, as illustrated in FIGS. 4A and 5A, the
primary electrode 117 can be restricted from moving with
respect to the direction extending from lower front to upper
rear in response to the slight movement of the primary roller
6, but is allowed to move vertically.

Therefore, this configuration prevents the primary elec-
trode 117 from becoming offset from the third device-side
electrode 193 in the direction extending from lower front to
upper rear.

In this way, the third device-side electrode 193 can be
placed in contact with the primary electrode 117 without
shifting relative to the same in the direction extending from
lower front to upper rear and can provide a stable supply of
power to the primary roller 6. Further, even if the position of
the primary electrode 117 is moved by a change in the diam-
eter of the primary-roller body 122 due to tolerances at the
manufacturing stage of the primary roller 6, abrasion during
use, and the like, the primary electrode 117 can provide a
stable supply of power to the primary roller 6.

(2) As shown in FIGS. 4A and 14B, the primary electrode
117 can ensure a large amount of surface area that is available
for contacting the third device-side electrode 193 along the
curved part 140, while reducing contact resistance with other
members by gradually tapering upward along the first and
second linear parts 141 and 142.

(3) As shown in FIGS. 4A and 5A, the primary electrode
117 is smoothly guided in the primary-electrode receiving
groove 203 by placing the curved part 140 in contact with the
primary-electrode receiving groove 203. Accordingly, the
primary-electrode receiving groove 203 can smoothly guide
the primary electrode 117 vertically, even when the primary
roller 6 moves slightly relative to the photosensitive drum 2 in
the direction extending from the lower front to the upper rear.

(4) As shown in FIGS. 4A and 5A, the primary electrode
117 can be guided stably while maintaining the curved part
140 in contact with the primary-electrode receiving groove
203, even though the primary electrode 117 moves vertically
while rotating.

(5) As shown in FIGS. 7B and 8A, the primary electrode
117 can easily be molded from an electrically conductive
resin so that power can be reliably supplied through the pri-
mary electrode 117 to the primary roller 6.

(6) As shown in FIGS. 4B and 5B, the separating levers 116
can separate the primary roller 6 from the photosensitive
drum 2 in a direction extending from the lower front to the
upper rear, facilitating maintenance on the drum cartridge 1.
Accordingly, the primary roller 6 can be allowed to move with
respect to the direction extending from lower front to upper
rear when the separating levers 116 separate the primary
roller 6 from the photosensitive drum 2, while the primary
electrode 117 can be guided vertically, as illustrated in FIGS.
4A and 5A.
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(7) As shown in FIGS. 13A through 14B, when the drum
cartridge 1 is mounted into or removed from the apparatus
body 12 with respect to the direction extending from the
upper front to the lower rear, the third device-side electrode
193 traverses and contacts the primary electrode 117 in the
direction extending from the upper front to the lower rear.
Since the primary electrode 117 is configured to move verti-
cally while guided in the primary-electrode receiving groove
203, the primary electrode 117 is restricted from moving in
the direction extending from upper front to lower rear relative
to the vertical movement. Accordingly, the third device-side
electrode 193 can smoothly contact the primary electrode 117
when the drum cartridge 1 is mounted in or removed from the
apparatus body 12. This reliable contact between the third
device-side electrode 193 and primary electrode 117 ensures
a reliable supply of power to the primary roller 6.

(8) As shown in FIGS. 13A through 14B, members other
than the third device-side electrode 193 can pass over the first
linear part 141 and second linear part 142 of the primary
electrode 117 when the drum cartridge 1 is being mounted in
the apparatus body 12 in the direction from upper front to
lower rear, thereby resulting in smooth passing over the pri-
mary electrode 117 without making contact therewith to
minimize wear on the primary electrode 117. Further, since
passage of the third device-side electrode 193 is not
obstructed, this arrangement reduces deformation in the third
device-side electrode 193.

(9) As shown in FIGS. 4A and 7A, the primary-electrode
receiving groove 203 can be provided between the base frame
35 and the cover frame 36 in the drum frame 31. Accordingly,
simply assembling the base frame 35 and cover frame 36
together forms the primary-electrode receiving groove 203.

(10) As shown in FIG. 1, the primary roller 6 is provided for
cleaning the surface of the photosensitive drum 2.

(11) As shown in FIG. 1, the drum cartridge 1 of the
embodiment is further provided with the secondary roller 7
for cleaning the surface of the primary roller 6. This second-
ary roller 7 can improve the ability of the drum cartridge 1 to
collect paper dust.

(12) As shown in FIGS. 7B and 10, the bearings 114 are
provided for maintaining a uniform distance between the
primary roller 6 and secondary roller 7. Therefore, the sec-
ondary roller 7 can reliably clean the surface of the primary
roller 6.

(13) As shown in FIGS. 9 and 10, the drum cartridge 1 is
provided with the Oldham coupling 155. The Oldham cou-
pling 155 is configured to transmit the drive force from the
first idle gear 154 to the primary roller gear 156. This provi-
sion of the Oldham coupling 155 can realize stable transmis-
sion of the drive force inputted from the drive source (not
shown) to the primary roller 6, even when the primary roller
6 moves slightly relative to the photosensitive drum 2.

While the invention has been described in detail with ref-
erence to the specific embodiment thereof, it would be appar-
ent to those skilled in the art that various changes and modi-
fications may be made therein without departing from the
scope of the invention.

What is claimed is:

1. A photosensitive-body cartridge comprising:

aphotosensitive body having a first rotational shaft extend-
ing in a first direction and configured to rotate together
with the first rotational shaft;

a cleaning roller having a second rotational shaft different
from the first rotational shaft and configured to rotate
together with the second rotational shaft, the cleaning
roller opposing the photosensitive body in a second
direction perpendicular to the first direction and config-
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ured to contact the photosensitive body in the second

direction, the second rotational shaft having one end in

the first direction;

a primary electrode contacting the one end of the second
rotational shaft and configured to supply power inputted
from an external electrode to the cleaning roller, the
primary electrode comprising:

a shaft support part contacting the one end of the second
rotational shaft and supporting the one end of the
second rotational shaft; and

a contact part configured to be in contact with the exter-
nal electrode;

a cartridge frame accommodating the photosensitive body,
the cartridge frame having a primary-electrode receiv-
ing groove configured to receive the contact part; and

a separation mechanism configured to separate the clean-
ing roller from the photosensitive body in the second
direction,

wherein:

the shaft support part is at a first position when the cleaning
roller is in contact with the photosensitive body and the
shaft support part is at a second position when the clean-
ing roller is separated from the photosensitive body; and

within the primary-electrode receiving groove, the contact
part is at a third position when the cleaning roller is in
contact with the photosensitive body and the contact part
is at a fourth position when the cleaning roller is sepa-
rated from the photosensitive body, an imaginary line
connecting between the first position and the second
position crossing an imaginary line connecting between
the third position and the fourth position.

2. The photosensitive-body cartridge as claimed in claim 1,

wherein:

the contact part when viewed in the first direction includes
acurved part and two linear parts, the curved part having
a generally semi-circular shape and having diametri-
cally opposite ends, the two linear parts extending from
the diametrically opposite ends of the curved part and
defining a distance therebetween that narrows as extend-
ing away from the curved part.

3. The photosensitive-body cartridge as claimed in claim 2,
wherein the curved part is configured to contact the primary-
electrode receiving groove but the two linear parts are spaced
away from the primary-electrode receiving groove.

4. The photosensitive-body cartridge as claimed in claim 3,
wherein the primary electrode is configured to move in a third
direction perpendicular to the first direction and intersecting
the second direction, while rotating, when viewed in the first
direction.

5. The photosensitive-body cartridge as claimed in claim 1,
wherein the primary electrode is made of an electrically con-
ductive resin.

6. The photosensitive-body cartridge as claimed in claim 1,

wherein the primary electrode is configured to move in a
third direction perpendicular to the first direction and
intersecting the second direction when the separation
mechanism separates the cleaning roller from the pho-
tosensitive body.

7. The photosensitive-body cartridge as claimed in claim 1,
wherein the photosensitive-body cartridge is configured to be
mounted in and removed from a main body of an image
forming apparatus with respect to a fourth direction perpen-
dicular to the first direction and intersecting both of the sec-
ond direction and a third direction perpendicular to the first
direction and intersecting the second direction.
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8. The photosensitive-body cartridge as claimed in claim 7,
wherein:

the contact part when viewed in the first direction includes
acurved part and two linear parts, the curved part having
a generally semi-circular shape and having diametri-
cally opposite ends, the two linear parts extending from
the diametrically opposite ends of the curved part and
defining a distance therebetween that narrows as extend-
ing away from the curved part, the linear parts extending
in a direction intersecting the fourth direction.

9. The photosensitive-body cartridge as claimed in claim 1,
wherein the cleaning roller comprises a first cleaning member
configured to clean a surface of the photosensitive body.

10. The photosensitive-body cartridge as claimed in claim
9, further comprising a second cleaning member configured
to clean a surface of the first cleaning member, the second
cleaning member having a third rotational shaft parallel to the
first rotational shaft and configured to rotate together with the
third rotational shaft, the second cleaning member being in
contact with the first cleaning member in the second direc-
tion.

11. The photosensitive-body cartridge as claimed in claim
10, wherein the cartridge frame further accommodates the
cleaning roller, the cartridge frame including a first frame and
a second frame coupled to each other,

wherein the primary-electrode receiving groove is defined
by the first frame and the second frame to extend in a
third direction perpendicular to the first direction and
intersecting the second direction.

12. The photosensitive-body cartridge as claimed in claim

11, further comprising:

a secondary electrode configured to supply power inputted
therein from an external electrode to the second cleaning
member, the third rotational shaft having one end in the
first direction and the secondary electrode contacting the
one end of the third rotational shaft; and

a coupling member supporting the second rotational shaft
and the third rotational shaft, the coupling member being
movable relative to the cartridge frame.

13. The photosensitive-body cartridge as claimed in claim

1, further comprising:

a drive transmission mechanism disposed on the cartridge
frame opposite to the primary electrode in the first direc-
tion, the drive transmission mechanism being config-
ured to transmit a drive force inputted therein to the
photosensitive body and the cleaning roller, the drive
transmission mechanism comprising:

a photosensitive-body gear provided on one end of the
first rotational shaft and configured to rotate together
with the first rotational shaft upon receipt of the drive
force;

a cleaning-roller gear provided on another end of the
second rotational shaft and configured to rotate
together with the second rotational shaft;

a first intermediate gear engaging the photosensitive-
body gear and configured to receive the drive force
from the photosensitive-body gear;

a second intermediate gear engaging the cleaning-roller
gear; and

an Oldham coupling including the second intermediate
gear and configured to receive the drive force from the
first intermediate gear and transmit the drive force to
the cleaning-roller gear.
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14. A photosensitive-body cartridge comprising:

aphotosensitive body having a first rotational shaft extend-
ing in a first direction and configured to rotate together
with the first rotational shaft;

acleaning roller having a second rotational shaft parallel to
the first rotational shaft and configured to rotate together
with the second rotational shaft, the cleaning roller
opposing the photosensitive body in a second direction
perpendicular to the first direction, the second rotational
shaft having one end in the first direction; and

a primary electrode contacting the one end of the second
rotational shaft and configured to supply power inputted
from an external electrode to the cleaning roller, the
primary electrode comprising:

a shaft holding part holding the one end of the second
rotational shaft; and

a contact part configured to contact the external elec-
trode, the contact part when viewed in the first direc-
tion including a curved part and two linear parts, the
curved part having a generally semi-circular shape
and having diametrically opposite ends, the two linear
parts extending from the diametrically opposite ends
of the curved part and defining a distance therebe-
tween that narrows as extending away from the curved
part.

15. A photosensitive-body cartridge comprising:

aphotosensitive body having a first rotational shaft extend-
ing in a first direction and configured to rotate together
with the first rotational shaft;

acleaning roller having a second rotational shaft parallel to
the first rotational shaft and configured to rotate together
with the second rotational shaft, the cleaning roller
opposing the photosensitive body in a second direction
perpendicular to the first direction, the second rotational
shaft having one end and another end opposite to each
other in the first direction;

a primary electrode contacting the one end of the second
rotational shaft and configured to supply power inputted
from an external electrode to the cleaning roller; and

a drive transmission mechanism disposed opposite to the
primary electrode in the first direction, the drive trans-
mission mechanism being configured to transmit a drive
force inputted therein to the photosensitive body and the
cleaning roller, the drive transmission mechanism com-
prising:

a photosensitive-body gear provided on one end of the
first rotational shaft and configured to rotate together
with the first rotational shaft upon receipt of the drive
force;

acleaning-roller gear provided on the another end of the
second rotational shaft and configured to rotate
together with the second rotational shaft;

a first intermediate gear engaging the photosensitive-
body gear;

a second intermediate gear engaging the cleaning-roller
gear; and

an Oldham coupling including the second intermediate
gear and configured to receive the drive force from the
first intermediate gear and transmit the drive force to
the cleaning-roller gear.
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